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Abtjs® re^lsfcsnt cofttroll«<l release opioid diosacie form 



fi®M of the mventsofi 

|O0{] rht: ptesmt nwmtton relate<> to con^oUed reieasc anaigcsic p'^a-^aceuncal 

iormulstwns Uors -^pecjficaih, the mventjon relates to abuse-dettrr^ng (.ovinA ^ £e e*istf 
anal gessc tablets. 
Background of the ?nv«»ntion 

bill OpiOia uompouadfc have long been krovvn both fot iheir p»n\cTful a'^ai^s^M*, 

propertie*., and for th&\r strong potentsai to- abuse While nigh1> effective at coniroU -^am, 
opioids can also be addjctive. Abuse ot optosds^ particularly heromi but &lm jndudmg snorphme, 
^odeme, oxj-coaone, hvdromojphofte, ox>morpbont^ and othen, a problem m modem soi.»et\ 
Opjojd adasGts can obtam drugs Jfrom a vansty of slbcit soujfqsss. Ihese street dnsgs are at 
qus^t onsbk quahtv Therefor;,, to poietitial abusers, prescnptjon Tshan^aceu'icj) oj-ifjfds c«e^ DC 

*3bic*$ In do the f^b^feii ?u caJ5> ed cnJ of cii d ^solud ( h s s ih >'o^\ ^ r+hc ^rejteU 
•^tttJre it 5v jitJmately mjetted oj j»riorted lo achieve a "higa' I his ivpe of niiavc*ous ni 
mtranasal abuse is wdl dociimented, 

[004] The potetsHal tor abuse oi phamaceutjca! opsojds js not a new problem. To 

(.cmbu efTei-'s op'Otd abuve opioui anta^oni<»t»i have been used to bks^K t^e ei ph im2 

arsi pr^-veiU ihc l't»n t-xpcnefKmg t^e tlrug^ effect* uhttbc <<n<{lge'S!^ vir mtKU <*/v.f-it o < 
tupkwa Because of th^. high oral patenteral potaRC> ratio (-iOO) the antagonist action oi oral 
dosi,s of aaioxoije s in«ch lowci mm the action at 'tijections {*t naloxouc Bev-aui^e .3«tagoms>t^ 
sUvjH as naloxone are le'is. etfectne whsrn takm wrally ihtf> have not bsien used Jo deter oral abu'^t 
and have b<en limjted to daernng pit enteral or jhtrana'**!! abuse 
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|005] Recently hovtever, a ne>Ji toim ot aba^e of opsoKl agons^^h lus tjm«,rg«v1 »noKj*ig 

or<il abuve mstod ot abu^e by m\i.cmn or snoning Fhii* pra*.t ha^ emerged Jargch beuusc ci; 
the a\ -iilabMstj of hsgh-opi«id s,om«?m controlled a*«4*«f(CR) tonnuUtior'v "Chevt * g" j'ho %es 
ath'^n tht -> osJ toimuiatson afsd taking the enttjx* tvORteiitv meant for 2 <>r mo^e do>»es at 
(^n>. Tcle^ists ihe opioid at oiue lo gfcneratvx <i H^h" Iht '"fi'shm^ " ^ A<i 

pirfa 01 th>. -^otur sy<^i?t<^kc ny Jht {wnjc, but 1 o > « bv ( Jhvr t tin k 
opsoiJ se^iUi > a\a3idb>{^ mciudmg utshm^ 0£ diwlvina the Ub^ci pnu v. n| ? i or 
admmssfered mifsfisailv. 

[006] Reeentiy, htgh potency preMsnptios optotd tablets tontaming krge miP^rajn 

dos»e& ot opioids have been mtrod«i.ed These tablets are controlkil iekave toblet^ aad a e 
de^jgTittd to provide pam rehet tor \ 2 ho«TS or more Becayj^e the tallets have acMon o\ cr i ong 
t?m<. penod ( ! hours mstead of 4 Ijouts tor smmedjate nslcase tablets), the tablet*, contain muK-h 
* gS i q s f ? s ot op i c V. -i x~>i oJn t-o$ jvkrtial abuserv. thejse (abVn^ aro vcrv attractive 
f-t.* ^> dvN iv ifuk. t^f >v'-»p<i to ^>.v<ss large amoanis ot opM> d The Jvt 

potcrtnl abuse' V'^ov«( ^ K O' she w unuu ^ n puul\ u i a >^X5 >. ssu*. ll 
opioa dosago ^onuUfon^ coJU-j'^ixd 't^UtsViv v knv i.!^6<. o <>pn<. o'*. -^u 
tatgeH toj oial abus*. Theit ifii^edjatc *dease tormulations reica^ ^he c^pjctil dl! a? o-^k*. hut 
witti low amount of opioid that mwld notbe s«tficjent for oral abuse wstbosst ptJtttng several 
low dosage umts together, la eostrast^ abasers have found that the new CR tablets comam large 
do&o*? of oososd v^hsch cs*3 bo abused orall> by che\^s«g the feblets ot cnjshing them to rele^<;e 

s,(\ i U\,<,o>nn t voiun I u ?vk«^t K^sod'^nc ■'Met rem I jr I e P^-i-n^ <=; 

s ^s shhisish n ^^L>icj.v,j Ihch^b -^soi J 1. 1 ) n^t <• i ^, > 

'^v t ibLt^ K iU 0 ii^i^^crn I kmi ' dif HI io le c^^-e «. •>50id uMcN s 

bcu-> ^ X! c -! c Ln h\< (\ oob»amauuph<)r<. e*A-!-r Onyb) irom vuchtabfets, afiab>iv<;r 
r'as vru*>l d «, ubkt ind «.x<r«v.t dit opioid comptjynd bv djssolulum for injection, or sncrana-*.!! 
isd T^m}\tfanoR Aii>n the abu$«?r i^an achieve a euphonc effect horn the drug bv ssmpiv taking the 
uru5 01 a K after chevung die tablet or grmdmg it to bre^k tbe controlled relea'sc matnx and 
LonveiTirj, i an immedja^s, reJea^c product Iheretore, it would be de&irab'e to ha've a 
ionnulaUon y>hji.b prt\em iht. kwaI dhxi e ol tonirniled release tablets if crushed to 

«.onvert it to an imnsediate teleas»e prinius^t v^nhsw* Mf^Dtlcamlv atkctmg the ana!gc«ijc action i<t 
oj: iOR^ 1 ompoundv m the nit?c (,om'olled "XJlextfee tables 



[OOS] wo 01/58447 discloses pham aceut cal combmaticns of opioid agttj is{<; and 

antagonistj* in a comroUed release matrix The antagonist iS present and rekass-ed m amo«rt$, 
ovtT time, (hat <itte«uate or seduce e side ef&cts of the opioid acoiiisi, ^ im^sus t<; 
m ufficjent to block the optosd cika Xhf. ptekxv-^d uatu$om^i Nalt'-CNonc, s ^^^Hty 

efr»?ct!ve when jadi 1 istered oi^U' o par^vntcralK Ihe antagon s akascd nK ^v»r ^i^iH 
vT oujU'- .OOC < mc>^ than t'-o opu'u* WO 447 is s^Sci^l with sesncxt o ns. ^di ^o, 
ti^n-abviSiSe irr>nim of ^jniigoiiisi n «be do<>e tn privent abuse fhe mtraveoo^s .-^^ of snsaU 
amounts of naloxone, 0.25 or I kg 'hr \ is also disclosed as havmg att«j uatmg effect* 

[OOT WO '447 does not present release rates for the antagonist m ts I'E to mulatjo 

but d rects those sk Ikd m the art to the Cmin patents (0. S. Pateat Nos $,76'?J2^ 5,5^0,H'~6, 
5JI2,57S; and S,472.«)45) The Ctmn patents eolkctjvdy disclove instant release tormu!'4ions 
With "uha-lo-A" doses of certain sntagonsst t<' s.e!ect{^c'> block mly tho t^xcititofy opso.d 
rux'ptors ic •^tfcn< ODtOifl ide o" sui * sMHl '-n t^o ^^'^C*^*^ ^xbsv'^^ ni->S! J 
cad to opiviid biochnsi I nONc dosov < k o *x <.><.!. ol psvt mv"^bx a>^^o ists Laiir^"^ .u^l's^csS 
that orH iia-t'exupt. .■.^^ d sn m -^i n <'u tha \ ig 1o\(\ c ior 

attenuating cpioa! ^sdo x^i^i^otfe bv ■><,>kvnci\ ^inckung the cxvitJitors op^osd rx>ce,'i'0'\ ma ioL\in^ 
the .nhib.too omo\d receptors Irec toi ece vmg opioid agons.st i\>,h\ch j be admiRiStt-jcc 
m lowc than s omial d^>ses vs^jth sinnkr analge&ic etTecl), The noitnal omi dose oi ,5altT<,^onie i» 
about 50 mg versus "ultra low" does «>f I p;g of Mkrexone described in C«tia '57B patent, 

|010| l"he pcm mt does not discuss sjontrolied release foitnislatson contammg agonist 

and antui^eni^ to J"tcr abuse Accordingly, there is a need t\ r a compositsoa that deters ahuse tn 
he i\ ofdo^f ^umrolled Release formulation prevalent today 

Summary of the immUm 

[DH] The present mvemion provides an oral pharmaceutical composition con)pn$;r,g 

an opioid agonist; an opioid antagoisist present in an orally effective amount that blocks the 
opioid effect and/or induces withdrawal when the entire antagonist do^^e k rele^s^i; and 3 
cojurosifcd rescase m;5fnx ihai oonlrob ths.' rck-a^c x'atc of ih: opi<-!^t iSnwgorAs: ^pso:.! 
agonist when ihe composition administered orally md suhMamjallv intact iu^h iKd: \] 
subtherapeutic antagonist levels are mainlined; and 2) therapeutic agonist levels are maintained, 

[{112] The release rate of the opioid antagonist can be approximately 100 to 

approxiinately 25 percent of the release rate of the opioid agonist. 



w f0l3] The release rate of the opioid antagonist can be approximately 100 percent (ha 

w 5 de.,iS<,' oi UK' opioid ^sgorsisr 

1.0 1 4| The jese^jse sate of the opioid anU5go?Ust cao be approximiitely 50 percent oi ihc 

^ release rate of tise opioid agomst 

(015| The release me of ihe opioid antagonist can be approximaieiy 25 percent of the 

tjTi release rate of tl^e opm4 agonist. 

The onsi; parenteral potency ratio of tJbe i^ioid antagonist ean be at least about 

10: I- 

O 

^ |0I7| The org!; parenteral potency ratio of the opioid antagonist ean be at least about 

25; 1 . 

\01U] The or:ih parenteral potency ratio of the opioid antagonist cats be Hi least ahoia 

100; 1. 

[OiOj The opioid agonist can be selected from the group comisttng of motphi««, 

oxycodone^ levoi^esoi, mepes-dinev hydroeodorie, codeme^ dihydrocodeine, hydromorphone, 

propoxyphene, imeti^-Hdiine snd ovymofphmc 

[020] i'liv i-\i\K->',i\ asiUiC'CSssS ua-. be :<k'cic.d fiom ihc gjcup consisting of naloxone; 

nidirexonc; N-csclo prop\ln;<,thyl-7.>^' dd-!uiro-'4-hydroxYn>$rmoq;>t!t:-!onc; .M-cyclsipn>!Vvi 
2,- ( I -iiydroxy- i -methyi«,nhyi)- 6J4' endo-ethano-ietrahydroorapavsne (or dsphcnoqjhine) and 
the pharmaeeutically-: acceptable salts thereof. 

[02 1 ] The opioid antagoniss can be naloxotis. 

[022] I he opioid agonjsi can be oxycodone, 

[023] Tlte opioid agonist mi be present in conceMration pharmaceutically equtvalent to 

oxycodone doses of approxirnstely I0-I60n3g. 

1 024] The op-o;d antagf?nii;t has a greater antagonuUsc effect when adininistered 

paronfensUy x'mn xvhen administered orally, 

[025] The present inventioii also provides a pharmaceutical compt^sitjon comprising; an 

opioid agonist; an opioid antagottist present in an amount proportional to a number of abusive 
doses of the opioid agonist m the composition such that if controlled release two or more doses 
of the composition are combined to yield an abusive dose of the opioid agonist^ and the entire 
'dmoant of the opioid antagoa5.?i is rctea&ed all at once, the amount of opioid antagonist blocks 



the opioid effect md/or tndwx withdrawal wher? taksrj oraliy: and a conirollsd release matrix 
controls the rekase rale of the 1 ) opioid antagonisi such that subiljmpeutic antagosskt levels are 

^ nsintsined md 2) opic>k\ n^onht %iich that therapeutiit agotssst levels are ma?«tK'ned when the 

^ Ci.-HH'^e.Mtion K adiTisnisiereJ oraUv and substantially sntaci 

\K-2ti] The p?«i^«ni invenJion foither provides aj5 f«al pharm.i>:e!.ij!0;ii ^omp.j^iuon 

eompfi^ing; approxtrnateiy HK!60 jng oxycodone; approxintai^ily 2-1655 jng naloxone such that 

^ naloxone is present m an orally effective amoustt that blocks the opioid effect and/or induces 

^ withdrawal v^hm the etitite an^gaaist dose is released at one time; and a conirolled release 

^ matrix that cotttrols the release rate of the oxycodone for mainiaming pham^aceutical 
O 

effectiveness for a period up tc* i2 hoiirs and controls the release rate of the naloxone such di^t 
naloxone levels are not effective Diock the op!i>id cftect at\d of induce vvjthdrawa! by blocking 
both the inhibitory and excit;sto5y rsicepjors >>r atienuating opioid side etlccus by sekciively 
biocking 5hc c?cuiak>ry receptors %vhen administered orally and sMbstantially intact. 

[027] The present iaventloti &lm provides an oral phamtacemical composition 

comprising, its % by weight; about 3-35% <>pioid agonist; about 2-20% opioid &titagonisiufe««t 
10-50$fe mierocfystaliine eeiliilose, NF; about 30~?0% ammonio methacrylate copolynter, NF; 
and at least one exeipient selected from the group consisting of : «p to abowt 5% colloidalsilicon 
dioxide, NF; up to about S% sodium laaryt sulfate* NF; tJp to about 2% nsagnesium; hydroxides 
USP; up to about 15% povidone, USP; up to about 5% stearic acid, NF; and up to abotit 5% 
magnesium steamte, NF; wherein said composition is a controlled release for-mulation that 
controls the release rate of the \) opioid antagonist such that subtherapeutic antagonist levels are 
niamtaineo; and I:} <ypioi<i v^gonlst suclx that t^!c^apg•ln1C agonist levels are maintained wheti the 
composition is admuusifc'jed orally and substantially intact, 

[028] The opioid agonist described in the previous p^gyaph can be selected from the 

group consisting of morphine, oxycodone, bvorphenol, mq>erdine, hydrocodone, codeine, 
dihydrocodeine, hydromorphone^ propoxyphene, methadone, and oxymorphoce and the opioid 
aj^tagonisi is selex^ted Irotn the group consisting of naloxone; naltrexone ; N~cyck> propylmethyl- 
?,8-dihydro-14-hydroxynorraorphinone; md 2l~ cyciopropyl z,- (l-hydroxy~l-methylethyl)- 
6 J 4- endo-ethano-tetrahydrmjripavine (or diphenorphine) and the pharmaceutically-accepiahle 
ssiUs thereof 

h'-2^'' I TIh; opioid agonjst can be oxycodone hydrochloride and the opioid antagonist can 

be naloxone. 
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[0^0] Fht' opoid asU gons^t hi.N d greaiyf ^nai,,**! Mc sffcci when *xtlr*«msxred 

pgretnerallv than wjsen admssssrered orallv- 

\] The pre ent invent on taupioys the pnnciple tha* ceitau opso d am<?gem»*5s are 

saeitectsve m lo% ojal dose*- Tl eretoje, me can ada m ste*^ a Jow oral do e * ve i loftg oie h ^ oi 
tsme (controlkd relei^sel Irom a tablet conta nmg a large, orsUv effective a>m>«m ot a t«go^3S!.t 
v>sthoU advcjvdy atiectmg the ^chon of tJ c opioid However, if the antagon ht i% samm^st<.-^ed 
01 at once< st wsli block the opsotd effect a d sndyce ^nhdrawl m dependent mdixufu-i 

[ Ihv p est. t \ud oi iN u>ie> 0<,d tO' u\i, ,r n o kJ ck^'^c ^ wo^n v <- li^c 

terry uka&e" Oj 'CR vvKo us.cd hucui, j5> j <v,nded w ick* a tabkis .tc <.<d lo 

release an actjve phannaceutical mgr«dient over an extended period of tjni«» usually over 4 
hours, gesjOTlly 8-1 2 or up to 24 hoars. One method of determsning this is to ciseck the mtmdea 
dosmg scheduie« Ajiv tablet intended to be taken less lteque«tiy thaa once every tmt hours 
should be considered eontroiled release regatdle^ss of labehng as eostroJIed j^lme, sustassed 
release, extended reiease, etc Often, the e tabktN contain poHmcnc m^fsci?^ whuh mav be 
cross-hnkcd Examples of such co trolls elcase formulations ao i^e Cortui^y s\^*on 
piodnced by Putdt»e hedrck PharmaceutJcaS , or the luneW <i%'.tem hy fcnn\\csl 

(Hidt^jjitK'^!, hjdro\v<pR>pvl neih^keLuloH O^^'^^O^ ^''f <arbop\>l^ The pre^er^ snvintion 
n-A\ be ^eo jih the<>e c^i oti er controlled re!«sas.e formulat om 

(iH3 ihe tabiu of tlie present jventjon tontaujs, ai opiosd agonist in 4 vontrolicd 

rekast matrix, along wift arv op««d ajit^goms.t Ihe antagonij>t t^ pregeni at iisuch a level and 
dsspen*>td at mh a rate, that it mil not block the action of the opioid agoni^^t vhen an \ tact 
controlled lelease tablet is take orall> Crusfnng tl e tablet !l rekave feutfic etu anugonf-t ail 
at OKe a an m*«edjaie' elease formulatton to block the op osd response sod iv-^ 'Jk 

b-.*inenct \Magon bt^ need to reach a effect \c dove to wo k, -^o thtir vhsw rek^^* v--^ rL< 
h -netsboijNn meats thev are aidid v„u u s'^^ \v.f <■ kvciK ihxml 
iK Vat. ^ifc!J t '•e apeutiv, "on bus *; us*, fh's i ^ sts (^^ 'n ht rKk<^\ i 

ong n t. s^. *ho^l ^■SkL us K * j ; s <. ^ f^sci I ^^-^nss Im 

V V* u=-t!,,.HfL V s>c> o^a K i ' s ' ii s N < ^ ! 0 '>(>r\ ^"^"^ ^ 
Si it !<• b'^l ^c* it Ntkh s K<- ^use o t <. n.r 1 

^ i)i id ai^ s^g.^ ^ist < aion thi, I vol 1 1 an (•gfMjst shot d be v iiitrd v>i- th the -t-^^^soui dos -^t h^. 
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tM^i AUOt dependmg m ih<s mt&gom^U the oul p<jremmi potency rano, and the release rates, 
the kvds of antagomstv employed m\l var> RegaM^c<;s, tl5ere should ix» i.ufficicnt antagom^t to 
block the opiou! effect (high) and md«ce wUhdmvtaS m dependeiu mdsviduaJfi, jf the *ablet !«! 
crashed, convertmg the fomiulatjun m^me^Jiale release Under nomjal con^St orN, ^-^f. -tK $so 
rate n not <.u*Tkent ibr bioclvusj tr^. opjonl etkci ?jor sujiabk for *idccivch- b<%l 'i 

amdgo.n^u s-^ beh^rxed that 15 (iVinK^a^Atc i^lsaso) r \> h i.\k fr-. .-^^i^.-'id 

receptors and mitsafe wjthdiawal 

({B41 The spjecific opjotd agoassts, antagomsis, CR mamc^, and the comb»iatJon*i 

disclosed herein are merely exemplary. Other agonists, antagonists, matnccii., and c<?Tnbmatsons 
ms) he used ccnumctian vu'- f^c tea<,hh>gN Ivun ^ 

[OSS'" Ihe opiosd t.if4>u!<^ K ars ^£;">VNnn s^o ?,> a-' ^ <r i-Ml^^cs*! incluJsn!;, 

hui not jm.k'J i<s nof^'snmi, o\s,\kve k^.^T'^i >f! ! ni^p rv^sn h^drs^odone, t.Oi.V 
5.hhvdrocodeme hyaromi^rphone, proposyphent% nvthaoons.', a«d oxs-niorphone Specul,;.. ;v, 
any addsctjw opjoid in a c^ntroUed release dt^age form ss the target of the presem 
mvejitjon.Most particularly, controlled refease oxycodorse has reeenilv beeji the target ot abuse, 
md would Hieretore ma^e a good candnlate for m& m the presesst sovention Of course, thv 
relv;,i'vv rate of the opsojd agoRJSt is established to achieve the desired analgesic effect 

\ Potencv of the ,intagonipt measured a\ the ornX parenk'r,?! potency rats,), w'-sc^ 

p>i'eri«,ai vb>-c ! s^s vxainp k, an aVay^) s{ h<'\mg ao t^j,u parcJo'^ i txvt? h \ Viso ot 1 
feCjUjresi 10 times* she px\r<.nkrc'> Ca-^i k be eftgo«n<. oraJi> The ap^oA ariago^Ni- use*, here^r 
wi)^ have ^^te'f aniagonjijijc effect when admias;itered parcnterall^ than adn^n^ste'al 
orally (oral- paresteml potency ratto >l) Accordingly* the d^ired antagonists block the opioid 
effect arid sndiio: withdrawal when administered at relatively low levels parenteraliy or 
intranasally. At the same time, th*isc amagonjssts require relatively Urge levels to be effeccvt 
vvher aamsns^te-ed orally tbi recommended, therapeutic me Thus, effective parentssral/mtrauaval 
dosses are ineffecrvt when admun^tered oraHy. Preferably, the oral parenteral potency ratso ss at 
least appro^ksmaiely 10" I, more prefembly at least approKmr.tcIv "'^ \ ,^nd psoujahs it 
least appjoxjmatey lOD 1 as j,s the c^se >^^!th Naloxojtt- 4ppiopi - f,5c<*r Ms % \ 

,*5uh,^\^n5<, K gsc<-isji etlcctiveneb^ when sdn^sr s Me cd by {riio^ta'n s^rc idmsr sk'uV 
oraUv, sriciudc, bvst sre not limited to; naloxone, nAltjetotsc. N c>clt* propv{mcln\ !- /,J^-ddVv,-lro- 



eU)ams-*etrahvri)oonprfV5 e for <liphenoq)lisiiiOj ^nd the jiH<rm<<.en(-any sae«>5^i>k salts 
thereof. 

o*^ 05J rt<,<,^io a?Ki Jvt-Jv.*- or dm-" s a*, ti v-u' >. o-> "^u h i ( u ful in 

iferti g <jp05d ovv,uio^ts axi *c hdt reiJ id<3>i^fs)n stou v.-t^f.-v Bx hi ksrs fku^ 
e«.epf03:s, the aisa&ons&ts reverse hnd blOi.k the re p >3 se lo opunds I he I %h oral paiC teral 
potency ratio ant gomsctv wh s!* naioxont, wk!e very effective vthen injected, are xg«tf ca n! 
Ic s, effective -when taketj orally Therefore, a dosage fo m destgtied io om\ d^mmutmtxm t.an 
lia\e a «!jgfitf»cant amoiut 0!: opioid :mi:ago ist, ij^ithout 3dver<«el> alte«.tmg the t^cr8pc«t<, 
elf cac) of the op oid Suntlarly, th^e le^eH of antagonists do not attenuate the sssde efttm vi*" 
the opioid Suvh m mU^^mm would be eMecine m deiemng mtravenoj^*! ot intunasa! a^usc 
whvn">usxm n ovv tVf.K Ns hi Ix n^i^J^t. t%K m cM<„"^no^ ^ ,■^11^4, \V«,'e the si'Ke's 
m^iud. sut iiKi ^ dH ■MS ipjst *(> dc*c i ni >lus^ if-i. -nrai, m t should U 0 r^dikc o*" i-^T. d K 
ihcrapeuu el oi I'^e ir^s < <>! l i nn i i h el e*.nvt I'-wuni of ^?uas!:(. rust'! ni 
■i C ^ to^n UtQp ^i. <?is!n^ snv'ktJuo ^nioiirtts ^(uagonm u^dc normal mt; v>i^aU bo 
dterru'c ag^sns' no t\ ot«?' a d pat«*ftterai abnse, without nmm m \g the v-fteetsvene <5 o' the 
epsoid isnaer normal use, 

f038] The anioynt of atJtagomst m the composttio« m\i depend ob the relauve strengtis 

of the antagonist, ^e amount and strength of the opsosd, the rek^sse rate ot the aittagonssu &M 
the oal paicfttc<"al |X>tencv r<u^ In an> evetit, the combination of antagomst iwe, cal 
a tu ^iit V ti!' dJ^, and lelease rate do sot re uk m bkxkage ot t t^fiosd <iHecl 
or 4tit.' u .no 3 its s^Kle eftu t\ her> ato nistered orally 1 its mtefsded, mtaci aobage totrt 

StK ngth5* of controlled relea^te opioid tsklm vary 'Kfith the particular op>osd u ed 
1 1 the w^s^e oi oxycodone, sirsengite of 10. 20, 40, 80 and 160 tng mav be used m a <,amrolicd 
reka,se formi Is the smo« t of opioid antagonist (such as naloxone) sn «iiich a tablet may also 
varv trom < bout 2 mg to 40 mg or ore fhere should be at least ^ to 20 mg (preferably 1 0 to 2r 
tng) jf n^Knori m a tablet to prevent oral abijse by chews g a number < i mall, h\v dose tablets 
o a hjghir <crrength tablet I hat is, the aceiimuiation of ^1 abusive dose »% o 1*? i m ^ o mo t 
! ^^.v dose 'ahkts should aho accumulate an efteitsve an ou u ot a 5*-iS: ^ m Iis< h r n ^ i>\ jk* 
jMt. s <i}k !iSa?!i i« etkajKfc sirni u jl ijf isritagi n sS w ^(U<*^4 iho ? '■i. f i ^ 
<ib s^ hs f reiiUi, i O! mj!^s\sal <difn>i?Mr»'t'0'r' v il a»so av*,on*| 1 hi,i s m.^ ut ^ 
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iiiieition or s^noiUisg onl> <\bout 0 2 to i)4 mg uioxonc needed to mtagmsyc the opwd 
efkc{, to inductj abbtintnte m da^m^nM sftdivjduaK, and to pment abu*!e Ihereiore the large* 
smcni^f nnded i<> pn.vtfj^i iwdl ahvjvc wll ncussanis prevent ,ih«^e hv jajtcUon or »«rana«s3l 

admiOistranon ss wesL 

'040j o\\ oao c n^seJ'^ o Jo? t'iNe s sonj h the -jm.^u. o Unov 

opioi i iiii -.g H-iis ust.d {.an san^it, hon^ 40 mg \5» tht ubkH str^ruh ui^N *he i i o of opso 
io opioid antagoftj-st vanev from i 3 lo I i ^xn^^ a 160 mg opsotd tablet snav ».oftUjn SO ^-g 
opsoid antagiisiiStt Aithoagh the ratio cm vary, it is prelS^^ible tfi select one ratto tor all tablet 
scrtngcht* Phyvicsans pretcr to tnraie p^tjenis u^tng several low «lo«e tablets which adJ up *o thi' 
desired dos<4ge Tbi-v earnest if a comfant ratio iS msintamed fhuss, a constant rat>o acro<»^ 
t&hlu strengths « use&l even though that ratio can be asw appropnate ratJO m the rsjige set forth 
above, 

(041] Drug abusers, are crea svf v se f ' ^ v>.a\N to dttvi' a?ui Ju>v} v uk^^sU'Cs 

Curr^'^tA <^e^v^ra5 <i*ethods of oral abuse art cortcBipsatco A\ dwci^Neo above u snot< c be 
cnxmb^rec that the vampo^Uions of the invemson eontasn suifficteRt antagoij^t ^) he cffe^ w^i 
orallv atid, therefore, necessani) contam a parenteraUy or mtianasall) e*>ect>\e bockt-^g 
am«>«rtt. Aceordmgly, pareotera! and mtjrgnasal abuse are mi discussed here. 

101-2 ^ -us^r^ nnv \v i c iar^< ,\'>->i t>U ^ > iJ t%e m l<m rJ^<\ ot 

^buN \ <. oo^e o* Co ^"positton<5 covammg tl.e>-c ^Jbu'^-n o awuunt<^ at opjoul sr uH ^ -^nti n 
erougr jTtago-^ist to block oral abuse by 'chewmg " 

{M'i 1 wo or more lovsfer dose tables ma> be "chewed' togethes' to achsevc &n js^jx c 

ads>*.< To the extern that eavh tablet stsdt dO(,K not contain a« orallv, et^ects-ve ^mmm of 
antagonist, when «.tsmbmed to m abtiSive do^e, the conabmed antagoi^ist should he orall> 
trf^cctix-c That it, for e^aiispie, a lOmg tabkt is i^ot j^utficieat to achieve a high, it reed not 
comasn the Ml orailv elTective amount of autagorssst If tv^o lOnsg tablets arc sulBcteni lor a 
h'gh th<;> then ^hotdd ^onmm a ccmbitted amount of antagrmj^it whnh \<i eftecttvc f^ralSv f"*' 
block srU2 th« oososd etiect. 

[044 \ddjtiO'iaSh mo or more high-dt^sv, tablets wuid h?. taUa 4>^iUv \ k 'ah 

cru'^hn^g- to athi«,ve a "high ' Such a tombirtatjon would takt. advantage of the CR properties to 
i>iisum a high to' the entire dosage period up to i2 hour<, Ihis tvpe ot abuse uneommon since 
mmt 30U!sCt\ v>^n\ v!«, iojstam high or nj>»h ^tTordt'd b> the snircdjatc release of the cru&bed 
i*iblet-^ Such a v-ombmatjon, ^uo-djrg to one cmbodsnitHt of the n^entjon, shoUd also fck-aH^- » 
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blocking amoufti ttf antagunisi wh«in taken orally Without ehewing. Ihss ^rrangetmnt would ;ilso 
prevent the dire effects of accidema! overdose- Although thh iype of jirrangeTneftt would be 
beneficial in many situadoos, M could limit a prescribrng doctor's options, mti therefore^ may «ot 
appropnate in all situafions- Tablets according to this OTbCKiiiment are not preferred, but are 
certainly within the seof^e of the invention, 

fv4?! l ablets accordiisg to the mveiuion may lake into consideration any of the above 

abusive regimes mdividually or any combination thereof, 

[046] Hie ba^ic underlying pTSjnise of the invention h that the tablet contains I) m 

amount of antagonist whkh is <mHy effective for backing the opioid effect snd 2) that the 
antagonist is svailahle. norti^ailv, onH at k^eK that arc {ineffective to block the opioid effect or 
io atteataie the opuH-S ;"o xvax- i > .-^^ xn-c (h>s ss io cor.trOi tbc rdea^c rate 

oi ihe 'iritagifn.vi Tht: 'Kk-.!s.^ asr 4 Js--' ;ns>.^'(M^!s; -bought o: :n teniK of a •K'iO^vist !}f ihe 

rek\^<:c sak' ot the opu>id rt>;o ; \^ co'^-o'Ld hi twan^ .-ipprovimafciv ; <> i" \- (^^~?he 
rdea^sC rate o?' th*.- op-o:<3, oa'tc«'<sbo U0H>-25*;<j. Fibic I shovt/ss release races of opsoid and 
antagonif't as " > relea<^ed Ir. d^e ca.se of the antagonist is never released unless the isbSet « 
crushed, Bui, that 5S th-^ Ssubject of anotlier application, 

10471 J« the ease of Naloxone, the short half-life (about tine hour) ensures that the 

Naloxone does not accumulate to blocking levels, e^^eii when released at the same rate as the 
opioid. In slower release fofmulaticns (.**0*!'e and 75%), the unreleaseil p<»rtion remaining afkr 
\i)-i2 hoxn?- pas.vo> ti- trc lasgc >;n^'stu.c wh.jo t'-c :5l\-4fsrM.<>\ !.>ic ssukN \u'( th,-«iii \n the 
)jtofnach sird SLmall intestine, ,'\ccor<,itngiy, the asnount <^>f aKtagon!5>l .-ekdse<i beyond 10-12 bours. 
dees «ot contribute to any blocking or attenuating effect 

[0483 These release rates ensure that under nortml usage the anmgonist has no blocking 

or attenuating effect. Simultaneously , however, an orally effective blockmg do&e of the 
.sntrf;:on-Ni -s nrcsei^f the c\C'>r the C R pjopejtses &u: defeated 

li'4<fi fho ■>p«.' ,U!d app-svxitiori ot Cll nwir^x u*^ci w.jl dUi^iTvni: rU\5sC iatt-^i 

M<.i--;ip^.!Lii\M5 of lease i<xlc$. ^."scr oi tv^o cotnp{'-unt,^!i v^^di t\,o different i.iit£^. \^~kiio^\:- r, the 
Ml A-'iy known Oj Lxter do^eKsped CP, tecbjiiqiii;,s ma\ be u\ed h m^p--'t,5in iff asfK'rbs." 
tboupn, I'idi tht' 'jr,ta^4<5ri^st shoiihl not rcadtK' distmginsh/^k^ ^^r ?epar.'ihk> rn>-n ihf ,ir'f/\t 
mice would be abusef.s could possibly use mechanical .separation teehsiiiques pnor to defeatsrsg 
the CR fonnulation. 



O [050] TABLE! :Eefease Rates fern CRfermuk^^ 

S (as % of AGONIST relefise mte) 



o 

CO 

^ R<,!«4S«j m& ms a perce nag« of a^oj iiJ or amagomst wtm r^pect to ife total content m 
O 

(-s| composjtjon. 

,? (. KkdiHg dsi«ot mix ng 3J>d toilu cumpact m process) kxemplary composntoni* for 
those proc esses are reproduced bekw, 

lOU] TAB! B 2 Preferred Nak xone Rang for Diffen ig Stre sgtbs of OxycoUvn^c 



Oxyc«>tion^(mg) 10 20 40 80 160 

Naloxone {tiig'} 2-iO 4-2S) 8-49 20-160 

f 053] For oxyffiosphoTje, the doses for contfolkd release tabbts may be 1 0^20, or 40 mg 

and the naio'sio'^c <k se ranges mav be the ssame as* set for^ for ox>codone 

[0 5"^ I ABI I ? fonnuk I of Oxycodo se 11(1 U)-'3ig Tj.bletfe \Mih Nxjivjxoae 



Cemisonent 


mg/l ablest 


pe?a tCbv 


Ox> codojte 1 ivdrochloj jde 


KLOO 


2 22% 


haloxorje 


10 00 


2 22«'i' 








Hvdroxypropv! MeShylcolkdos«< 


B5.00 




Sdieone D30xid« 


9.00 


2 <ii ' 


M^antf&jutn Siearatt 


4.50 


5 Ui > 


rotal: 


450 00 


HIO 00'>/« 



n 

|0S6] TAB] F 4, Formula 2 of Oxycodone I ICI i O-mg TabkK u ith Naloxone 



in 



8 











10,00 






1000 




l-actose (spray-dfsed) 


157.55 




Hydroxvps-opyl Methyicdlulose^ 


79,50 




Silicone Dioxide 


5,30 




Magnesjum Sf^rate 




^ 00" > 


Toiai: 


2b5M 




TABLE 5: Formiiia 3 of Oxycodone HCI iO^mg TabJe{s mth Nakuone 






percent iHv 


Oxycodone My dsoch 1 arsde 






Naloxone 




R 


Lactose (spray-dried) 


40 




Hydroxypropyl MetJiylceUulose, 


36.00 


KXV^ 


Siiieone Dioxide 


2 40 




Magnexkm Stearale 


1 20 


\ 


Total: 


12000 




AMmm mtnpamii&m may also be y.sed. Preferably, tablets according 



presei^i iisveraion will have the following composilioni^; 

Material Qv^^n"n>(\) 

Oxycodone Hydrochloride, USP 2 000 ^ 

Ndoxmc 7 000" ?0 JJJ 

Microcrystalline Cellulose, NF i,A\' :c;l f-1 1 102) ' 0 o< > *5( < s'sO 
Ammonio Meti^acrylate Copolynier, NF (Hudragit RSI Oj 0<>j> ;5 )00 

Co.iloid;d Sibcon Dioxide, NF (Cab-O-SII) ^5 ^ 0^0 

Sodium Lmtyl Suifele,NF O-*- < >U0 

Magnesiy5-n Hydroxide, USF J ^ouo 

Povidone, USF {J- 15.000 

Stearjc Acid, NF 0-5 000 

MSi^esiam Stearats, 0*5.^0 



o 
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(059j D5ss<^!i3tion was conducted according lo USP XXIV Apparatus 3 (Reciprocatmg 

CyHnder) for Formulation 1-3. The apparatus 3 is to simuiare the gastmimestinaS conditions of 
human. The T hour is at pH i.2 of OJN HCi. The 2nd and 3rd hours aa^ at pH 4<5 of 10 nsM of 
rotJii^^iurn phosphsfe monobasic, He coadiiions after the 3rd hours are at pB 6.8 of iO mM of 
poJr;;«.?iU!n phosnh^su* monobasic. .All dissoimion contain 2.50 ml., ofdisxoiutbn sokdon. 

TiK' dip mc h Sk:i cii 10 dips per snsnufe The b:nh :^^r^pa jx-^i-. '■ vo; .st 3"'.5"C. The HPIC 
parasTiclcrs arc ,sct ss ibllo''As; Cokrnn-lncrSssI CDS .><50 nur; \ 4 !\- nirn. 3 urn psrsicU- 
Mobile ph.ise: K0% .>0 tvM iiodmm hexane>ulfoncUe pH .VO - -i, .^vots^nur Injvouoo 
volume is 75 \iL. Coiumn temperature is 3S *C, Flow rate is set at 3 .0 mL. mm, Wavdetj^th is set 
at 325 nm, Rwa time is SS minutes. 

[0601 Dissolution restilts for Formulation 1 -3 were as follows: 





Tablet not Crushed 


Tablet Crash 




%Oxyeottone 




'voOxvt.'odosu; %N.?iloxonfi 


Time 


Oi^olved 




.Dissolved .Dissolved 


0 




0.0 


0.0 0.0 


1 


29,S 


27J 


88,2 94J 


a 


47.8 


45.4 




3 




5X4 




4 


Mj 


0;9 






91 A 






12 


mj 


97,9 







Tablet not Cnjsksd 


T:ib;ef C:-;i5:h 




'"S^Gxycodone 


^Maloxone 


^Oxycodone %.Na!oKone 


i«ts 


Dissolved 


Dissolved 


Dissolved Dissolved 




0.0 


0,0 


0,0 0.0 


I 


49.1 


37.0 


104,9 102,8 


2 




60.3 




3 


77.3 


153 




4 


86.5 


85.2 






[05.6 


106.1 




11 


H0,5 


1. 12,6 





DO 
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Tablet Cmsh 










%Oxvco<k>R« %Maloxon« 




Jim 


Dissolved 


Dissolved 


Dissolved Dissolveil 




0 


0.0 


0.0 


00 0,0 




1 

2 


59M 
85.4 


52.5 
78.0 


1{)6.S 90.9 




3 
4 


9TA 
.1023 


90.3 
95.9 






8 


1014 


99.7 




8 

O 
(N 


12 


105^4 


99J 





[061 i From these test?, ;? is evident that umler normal, non-crushing luse. the aniount of 

antagonist, hers ndoxone, released over time is iRSuftklent to block (he opioid eifeci. Even 
Example 3, which has the highest initial release rate antagonist* only makes abom 5mg 
naloxone available in iiie fjtst hoar, Dwe Jo the short half-life of naloxone, and the slow release 
rate, the sssitagoftisJ does not aeoumiilate in the body to a level that blocks the opioid efCect, On 
the other hand, in Jhe cmshed tablet, sabstai^tiaily all of the antagonist is avaiisble in the first 
hour. Thus, an opioid blocking amount of Mtsgonisi is readily availabte to deter ¥sral and other 
forms of abusiJ. Regardless of the antagotiist tised* the combiaatiion of the antagonist content, the 
release rate, and ihc antagonist halMife achieves the goals of tlie invemion to block the opioid 
effect \^h^xi adnnnisi-.KM \v ir.s-.as!; :ck jL-c. ye? riM hhvking (he opioid efTect when 
adrj^irastered as intended and !OconiTneTid<;,d sx curitroiied release formulauoo. 

10623 It is well kiiown that the %'arious opioids have differing relative s^ngths. Often, 

these are eotnpared and related to a standard for determining relative doses of each. Although 
this application di,scys.ses opioid content in twtts of oxycodone, tlio.se skilled in the att will 
readily appreciate that other opioids, stronger and weaker, can be u^d in equivalent dosage 
a-rnounts, l.ske^-tse, the antagor^ist is .^smiiady selected and doi^ed. 

[i56M Ihi.^ scope i>f ihx' imt.nlH>vi is not brn;!od to the above exarriples, which are 

nr^jvid&d aniy for purposes illustn-.tion In*; above de.scripdon iH written in rhe ^onti'xi oi a 
tahh-i Odscr dc,sv;|;e lorrns, cfipabic of being nsade in CR formulation-S niay be u-^s\1 Ao^-.tng 
the ofsl dosage fos^ns available are capsides, caplet:s, micmspheres, gel caps and evesi hqmo. 
ibrmulaiions. 



!5 

Cl&itm 

\ An oral pharmaceuucal cf?£npo<»Jiio« compt ismg 

an opioid aatagonjst pr^sessi m m urally t.ffc4.i}\e aiKduiU ihdi bb^ks the opioja effect 
and/or mduces u jth<Jrswa! when the entue amagomst 4ose \$ reieased, aad 

a corJtroUed release raatra thai comrois the reka&e rate of the opioid ant'-^ossist and th^ 
opiOid aj>ora&t vihea the conjposaion m ^dmwistesed osally ai5d subj»taiityiy intact such tHat 

I) subtherapeuta; ajitagosistlevelsare mamtaased; and 

^ I *-<3' ^Hw'uucal >.cmpoi>n!on as t uvme»i m claim U who-em the jelease rJe oJ tbe 
i\m i>i ■'ijo ^5^s & -^pproximateiy lOO to approxunat€l> 2^ percent of the release ratcof the 

opsoid agoasst. 

^ A phannac«utical compossUion as ckssned m chm I , wherein the refeaie rate of the 
v"^piu!<iaJtacontvMs«f(n>\n«a elv Ou r<,t^'oti !;'■!;<. n ^p>Oid agciis 

^ A pi^trmairnitKal (.ompoi,5tK)« "fe (.lanscd m c^a»*^ > vnercm the relcasv rate of f^'e 
opjoid antagonist js approximately 50 percent of the release rate of the opsojd agoitjst. 

5 , A pharrmceuttca! composjtioa as clatined; t» clasm U wherein the release rate of the 
opjo d a«tagof«^t 15* apfn-oxtTnatelv 2*v percent of the release rate of the opioid agotiist 

0 \ p?u ifu s tic > xt^?-' ^^ssit' m n d I'nicJ tn claim K wherein the oral pareiteral potency 
i^iiL^ o be ops ^ d .wagO{535?t & di k^t ihom iO i 

1 k phamiiicHuticsl eo't^po^tfon i% claimed m claim I v*?he?'ein the wil f«rerteral fotenc) 
T-mo of the >^pio<d amagenj'^t i'l least about 100 I 

9 A pharmaceuikal cottspOMtton aj. ciasmed in claim I, *lierein s-aid opioid agotit^t li, 
selected hom the gtoup cor«sis.t5«g of morphme yxvcodose, k\orphenol, mcperdme, 
hvdrocodone, c^^deinc dihydrccodeme, h'' ckomorphr^ne, pr'^posyphene, methadotie and 
oxvmorphone. 



{ 0. A pisarmaceutical composstioa as claimed in claim \ . wherein the opsoid aatagotsist Is 
selected from the group consisimg ofn&iowm mkftxmc; N-cv^io propyimethvKT.S- dihyxiro- 
H^hydroxynonnorphinDnc; and 2 l^yclopropyS z.- { 1 -hydroxy- 1 -methylethyl)- 6, 14~ esdo- 



in clain) I, wherein sasd opbid agonist is 



U A 
naloxone. 

12, A p 
oxycodone, 

13, A phamaceut jcai composUioa as claunsd in ctemi 1 , wheans said opJOid agonist 
treseat M cosceatratidij tsharffiaceutiiialiv «atiivafetittd Dxvcodos^ ddses of aoDroxMaiietv iO» 
I60mg. 

14, As 



present m m a 



s of the opioid a 
softhe composition are 
satire amount of 



combined to yield 
is 



1 5, An oral pharmaceuticsi composition 



approximately 2-160 mg aaiosone such 
amount that bbcks the opioid ollect and/or induces 
ts rekased at oae time; and 



abusive dose of the opioid agonist, and 
all at once, the amount of opsoid 



rate of the i) opioid srttagoaisi 
i md 2) opioid agonist such that 
is adtaitiistered orally 



naiosone is present in aji orally effective 
withdrawal when the emire antagonist dose 



<^ cotu^^oVied rel^^ast. tn^^tm that contfoh the reiease rare of Tne .-KNOodorK k-r 
mmitdiimg phajnaccalical effect sYs,^5ess foT a j>eriod up to 12 hour^; Mid cxmKoh iha relra.se 



mm 



17 



O rate of the naloxone such that naloxone levels are not effective to block the opbid effect 
w aj\d/or induce wjthdrav^a! by blocking both the inhibitory and excitatory receptoi^ or 
2 attenuating opioid side effects by selectively blocking the excitatory' recept^jrs when 
r.dnii n isi i.Ted orally and sut>stant hi\y muct . 

An oral pharmaceutical cotnposition comprising, i.n by ^^eaghi: 

9! about 3-55% opioid agonist: 

g ab-3ut 2":0% opiod antagonist; 

g about 1 0-50% microcrystalline cellulose, NF; 

<N about ^'70% ^^nmorno methacrylate copclyina*, NF; aitd at least one exctpiem selected 

from ihs group corssssimg of ; 

up to about 5% colloidal siUcoB dmxide, NF; 

Uj* to about 5% sodiiiin lauryl sulfste, NF; 

U|j to about 2% tnagiiesmm hytlmxide, USP; 

up to ibout 15% povidone, USP; 

to about S% stearic aesd. NF; md 

up to ak^«t S% tnagnesium stearase, NF; 




1 ? Ar< oral phas-macaitical com^x^ition as claijned in clainj 16, svlx^ein said opioid a 
is selected from the gmap coasistittg of moiphine, oxycodotKJ. kvotpheaol, tneperdine, 



ox>morphonc md the opioid antagonist b selected from the gmwp consisting of naloxone; 
tmltrexone ; N~cyelo propylmetbyl-?.S-dihydro-14%droxyaonnOirphinone; and 21- cyclopropyl 
2,- i I -hydroxy- 1 -methylethylH, U- ersdo-ethaiJo-tetrahydrooripavme (or diphenorphit^e) and the 
phmmceutfcany-acceptable salts thereof. 

1 '\n oral pharnkioeisiic il co!r4.;\;5ii;^is ,j.s . i.^j-sisfj in oiasni 16 wherein said opioid agonist 
is oxycodone hydrochloride and said opioid aatagomst is naloxone. 



IS 

! 9. A phannaceutkal coTnpos'rtfen a<s claimed in ciaim I , wh«rem the opsoid ajisagoaist has a 

gre,3ter i^nt%ons<:n>: effect when admnn^'-vi p ir-^rnvrany sh.-.n when ridn^inisUTedoraUy. 

:0 A pnarsv.accutical composition &s cia.mea sj^ cLissn 14, wherc:t5 the opioid antagonist has 
a greaJer aniagomstk efFeci whea admmistfired pas-m^ally thmi when adsnkistered oraljy. 



